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Background

You may have heard news recently about emerging compounds. Specifically, 1,4-dioxane and a group of chemicals
known as perfluoroalkyl and polyfluoroalkyl substances (PFAS). Data reviewed as part of the U.S. EPA's UCMR
(Unregulated Contaminant Monitoring Rule) has indicated elevated concentrations for these compounds in
North Carolina waters.

The Water Quality Permitting Section is developing a management strategy to address some of these compounds
in surface water and biosolids. General information on these compounds, along with recommended sampling
protocols, are provided below.

What is 1,4-Dioxane?

1,4-dioxane is a synthetic industrial chemical that is highly miscible in water. Historically used as a solvent
stabilizer, it is used currently for a wide variety of industrial and manufacturing purposes. 1,4-dioxane can be
found in industrial solvents, paint strippers, and varnishes, and is a by-product of chemical processes to
manufacture soaps, plastics, and other consumer products. 1,4-dioxane is "likely to be carcinogenic to humans"
and has been found throughout the United States. The chemical is highly mobile and does not readily biodegrade
in the environment.

The U.S. EPA has provided a Technical Fact Sheet on 1,4-dioxane which provides basic information on 1,4-dioxane
at a glance.

What is PFAS?

Per- and polyfluoroalkyl substances (PFAS) are a large group of synthetic chemicals used globally in the
manufacturing of thousands of common household and consumer products. These chemicals are resistant to heat
and able to repel water and oil, making them useful for non-stick coatings, firefighting foams, food packaging,
water-repellent fabrics, and more. While PFASs are useful for industry, they can be problematic in the natural
environment. These chemicals are environmentally persistent and have some bioaccumulative properties,
meaning that they do not breakdown in the natural environment, and can build up in blood and tissues over time,
allowing them to be carried up the food chain. PFAS compounds that have been most studied are
perfluorooctanoic acid (PFOA) and perfluorooctanesulfonic acid (PFOS). Studies of these particular compounds
have demonstrated potential adverse health effects, including links to increased cholesterol, hormonal changes,
decreased fertility, and cancer risks.

The U.S. EPA has provided an infographic regarding PFAS compounds called PFAS What You Need To Know.

Criteria

North Carolina has a calculated human health surface water criterion with an estimated excess lifetime cancer
risk of one in one million at a concentration for 1,4-dioxane of 0.35 micrograms per liter (ug/L) in water supplies
and 80 pg/L in all other waterbodies (15A NCAC 02B .0208).

Criteria are still in development for PFAS compounds. The EPA drinking water health advisory for PFOS and PFOA
is 70 nanograms per liter (ng/L) (individually and combined). While 70 ng/L is not a permit limitation, it is DEQ's
objective to protect downstream drinking water intakes in accordance with NC Surface Water Quality Standards
(15A NCAC 02B .0203).


https://www.epa.gov/sites/production/files/2014-03/documents/ffrro_factsheet_contaminant_14-dioxane_january2014_final.pdf
https://www.epa.gov/sites/production/files/2018-03/documents/pfasv15_2pg_0.pdf
https://www.epa.gov/sites/production/files/2018-03/documents/pfasv15_2pg_0.pdf
https://www.epa.gov/sites/production/files/2018-03/documents/pfasv15_2pg_0.pdf

Sample Collection and Analysis

To locate a lab certified to perform 1,4-dioxane analysis using EPA Method 624.1, please visit our certified
laboratory listings on DEQ's Water Sciences page. 1,4-dioxane samples should be representative of the typical
wastewater flow to your facility and should be collected as grab samples.

To locate a lab capable of performing the PFAS analysis, please visit the US Department of Defense Accredited
Labs Search tool and search by method “PFAS by LCMSMS Compliant with Table B-15 of QSM 5.1 or Latest
Version.” PFAS samples collected should be representative of the typical wastewater flow to your facility and
shall be collected as grab samples.

The probability of false positives is relatively high during PFAS sample collection due to the potential for many
sources of cross-contamination, combined with low laboratory detection limits (nanograms per liter (ng/L) or
parts per trillion (ppt)). Please take precautions to avoid products that could introduce cross-contamination
to the sampling environment.

Actions Taken

Ambient stream monitoring has been conducted for 1,4-dioxane in the Cape Fear River Basin since October 2014.
DWR's Water Sciences Branch has summarized the results of the study which can be found here.

Future Actions

Data reviewed as part of U.S. EPA's UCMR (Unregulated Contaminant Monitoring Rule) has indicated elevated
concentrations for these compounds in the Cape Fear River Basin. In addition, ambient monitoring performed
by DWR’s Water Sciences Section have confirmed the presence of these compounds in the Cape Fear River
Basin. In an effort to assess the levels of these contaminants throughout the Cape Fear and to assist DWR in
developing a management strategy to address and reduce levels of these emerging contaminants, publicly
owned treatment works with approved Pretreatment Programs in the Cape Fear River Basin will be required to
perform investigative monitoring at the treatment plant for 1,4-dioxane and total PFAS monthly for three
consecutive months starting in July 2019. A technical information session will be held in May 2019 and will be
limited to Pretreatment Program POTW staff. Further investigations may be required in other River Basins as
additional data is acquired.

Additional Information

Third Unregulated Contaminant Monitoring Rule (UCMR3) Data
Ambient 1,4-dioxane Sampling 2016 Report
Ambient 1,4-dioxane Sampling 2017 Report



https://deq.nc.gov/about/divisions/water-resources/water-resources-data/water-sciences-home-page/laboratory-certification-branch/certified-laboratory-listings
https://deq.nc.gov/about/divisions/water-resources/water-resources-data/water-sciences-home-page/laboratory-certification-branch/certified-laboratory-listings
https://files.nc.gov/ncdeq/Water%20Quality/Environmental%20Sciences/Dioxane/DioxaneYear2ReportWithMemo_20170222.pdf
https://www.denix.osd.mil/edqw/accreditation/accreditedlabs/
https://www.denix.osd.mil/edqw/accreditation/accreditedlabs/
http://deq.nc.gov/about/divisions/water-resources/water-resources-data/water-sciences-home-page/1-4-dioxane
https://www.epa.gov/dwucmr/occurrence-data-unregulated-contaminant-monitoring-rule#3
https://files.nc.gov/ncdeq/Water%20Quality/Environmental%20Sciences/ECO/DioxaneReport_Yr1Final-20160127.pdf
https://files.nc.gov/ncdeq/Water%20Quality/Environmental%20Sciences/Dioxane/DioxaneYear2ReportWithMemo_20170222.pdf

